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Résumé en
anglais
Clothianidin is a neonicotinoid insecticide developed in the early 2000s. We have
recently demonstrated that it was a full agonist of α-bungarotoxin-sensitive and -
insensitive nicotinic acetylcholine receptors expressed in the cockroach dorsal
unpaired median neurons. Clothianidin was able to act as an agonist of imidacloprid-
insensitive nAChR2 receptor and internal regulation of cAMP concentration
modulated nAChR2 sensitivity to clothianidin. In the present study, we
demonstrated that cAMP modulated the agonist action of clothianidin via α-
bungarotoxin-sensitive and insensitive receptors. Clothianidin-induced current-
voltage curves were dependent to clothianidin concentrations. At 10 μM
clothianidin, increasing cAMP concentration induced a linear current-voltage curve.
Clothianidin effects were blocked by 0.5 μM α-bungarotoxin suggesting that cAMP
modulation occurred through α-bungarotoxin-sensitive receptors. At 1 mM
clothianidin, cAMP effects were associated to α-bungarotoxin-insensitive receptors
because clothianidin-induced currents were blocked by 5 μM mecamylamine and 20
μM d-tubocurarine. In addition, we found that application of 1mM clothianidin
induced a strong increase of intracellular calcium concentration. These data
reinforced the finding that calcium pathways including cAMP modulated clothianidin
action on insect nicotinic acetylcholine receptors. We proposed that intracellular
calcium pathways such as cAMP could be a target to modulate the mode of action of
neonicotinoid insecticides.
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